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(57)Abstract 

PROBLEM TO BE SOLVED: To improve the operating 
reliability of a semiconductor device (chip) to be 
mounted, by producing a decoupling effect enough to 
suppress the delay of a signal, the occurrence of cross 
talk noise, variation in potential of a source line, and the 
like on a multilayer wiring board. 
SOLUTION: A resin layer 23 sandwiched between a 
wiring pattern 22b for a power source and a wiring 
pattern 25b for grounding is formed of a high-dielectric 
layer/which is made of organic resin containing an 
inorganic filler. The inorganic filler is 10 „m or less in 
thickness and 20 or more in permittivity. Further, resin 
layers 16 and 26, which are sandwiched between wiring 
patterns 15 and 27 for a signal and the wiring pattern 
22b for a power source or the wiring pattern 25b for 
grounding, and resin layers 28 and 30 sandwiched 
between wiring patterns 27, 29, and 31 for a signal, are 
formed of low-dielectric layers made of organic resin. 
The low-dielectric layers are each 10 „m or less in 
thickness and lower than the high-dielectric layer 23 in permittivity. 
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PARTIAL TRANSLATION 
OF 

JAPANESE LAID-OPEN PATENT APPLICATION 
2001-68858 
(0017) - (0040) 

(0017) 

(Structure of Embodiment of the Invention) 

Figure 1 shows the construction of a build-up 
multilayer wiring substrate regarding to one embodiment of 
the present invention. The build-up multilayer wiring 
substrate 10 of this embodiment is the one in which the 
conductor layer (pad 15,22a, 25a, 27a, 29a, 31a, or 
interconnection pattern 22b, 25b, 27,29,31) of copper (Cu) 
is in plural layers via an insulation layer 16,24,26,28,30 
of an organic resin, fundamentally. Especially, it has the 
feature that the capacitor part (22b, 23,25b) has a 
particular thickness and accommodated in the substrate 10 
with a particular dielectric constant. 
(0018) 

As will be explained in detail later, the 
dielectric layer constituting the capacitor part has the 
thickness of 10„m or less and is formed of a high 
dielectric layer 23 in which inorganic filler having a 
dielectric ' constant of 20 or more is added to an organic 
resin. Further, the electrodes sandwiching the dielectric 
layer (high dielectric layer 23) and constituting the 



capacitor part are formed of the conductor layer 22 
including interconnection pattern 22b for power supply and 
the conductor layer 25 including an interconnection pattern 
25b for grounding formed respectively above and below 
thereof . • 
(0019) 

Further, the resin layer (insulation layer . 
16,26) sandwiched between the conductor layer 22/25 
including interconnection pattern 22b for power supply or 
the interconnection pattern 25b for grounding and the 
conductor layer 15,27 including the interconnection pattern 
for signals, and the resin layer (insulation layer 28,30) 
sandwiched between the conductor layers 27,29,31 including 
the interconnection pattern for the signals have a 
thickness larger than 10 „m and is formed of the low 
dielectric layer formed of an organic resin that having a 
dielectric constant lower than the high dielectric layer 23 
of the capacitor part. 
(0020) 

For the inorganic filler (dielectric material) 
of the dielectric constant 20 or more, a ceramic powder of 
diameter of 5„m or less is used. Suitably, a ceramic powder 
of the perovskite structure is used, BaTi03 , PZT, SrTi03 
etc. are raised for example. For such a dielectric powder, 



it is possible to use a commercially available product. In 
this case, however, it is desirable to use the product the 
conducting treatment. For example, it is desirable to 
process over one hour with a temperature over 600' in the 
air in the case that SrTi03 is used as the dielectric 
powder. 
(0021) 

For the organic resin contained in the high 
dielectric layer 23 of the capacitor part, it is. possible 
to use polyphenylene ether (PPE) , a resin having an imide 
structure, or a resin having fluorane structure, for 
example. The same resin can be used suitably for the 
organic resin constituting the low dielectric layer 

(insulation layer 16,26,28,30). 

(0022) 

Further, 2 4 show the insulation layer formed 
around the capacitor part so as to avoid formation of level 
difference with respect to the high dielectric layer 23 of 
the capacitor part. The insulation layer is formed of the 
same organic resin as the above low dielectric layer. Also, 
one of face of the build-up multilayer wiring substrate 10 
is used as the external connection terminal jointing 
surface. The other surface is used as the semiconductor 
device mounting surface. The Pad 31a for the external 
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connection terminal is formed to the exposed part of the 
external connection terminal jointing surface. A solder 
resist layer 40 is formed as the protection film except for 
the region of the pad 31a for external connection terminal. 
As shown by the broken line, solder ball 50 is attached to 
the external connection terminal pad 31a as the external 
connection terminal. On the other hand, the pad 15 for 
semiconductor device is formed to the exposed part of the 
semiconductor device mounting surface. A metal film 12a and 
a reinforcing Cu board 11a are formed except for the 
exposed part. 

To the pad 15 of the semiconductor device, the electrode 
terminals (solder ball) 52 of the semiconductor device 

(chip) 51 to be mounted on the substrate 10 are connected 
as shown by the broken line. 

(0023) 

Further, the conductor layer of Cu (pad or 
interconnection pattern) formed at both sides of each 
insulation layer 16, 24, 26, 28, 30 are connected 
electrically by means of the connection part 21,32 - 37 
formed to penetrate each insulation layer between the layer 
in the form of a H buried via". The build-up multilayer 
wiring substrate 10 of this embodiment can be produced on 
the basis of the technology (Japanese patent application 
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11-64248) proposed before by the applicant. More 
specifically, it can be manufactured by consecutively 
stacking the conductor layer (pad or interconnection 
pattern) and the insulation layer in the direction of the 
external connection terminal jointing layer (insulation 
layer 30) where the external connection terminal jointing 
surface is formed from the semiconductor device mounting 
layer (mounting layer 16) where the semiconductor device 
installation surface is formed thus in the reverse 
direction used usually. Below, explanation will be made 
about the fabrication process with reference to Figure 2 - 
Figure 5 showing the process in accordance with the order. 
(0024) 

In the first process (see Figure 2 (a) ) , a metal 
plate such as a Cu board 11 of the thickness of for example 
about 0.5 mm used as the reinforcement board of the wiring 
substrate is prepared and the metal film 12 is formed to 
one of the surfaces of this Cu board 11. It is possible to 
replace to the Cu board by using a stainless (SUS) steel 
board or aluminum (Al) board etc. It is desirable that the 
average roughness (Ra) of the surface of the Cu board 11 
for the side on which the metal film. 12 is formed is 0.1„m 
or less. It is desirable to perform polishing to the 
formation surface of the metal film 12 of the Cu board 11 
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in the case the average roughness (Ra) exceeds 0.1„m such 
that the average roughness becomes 0.1„m or less. 
(0025) 

The metal film 12 consists of two-layer 
structure as in the drawing. It is formed in this 
embodiment by causing to deposit chromium (Cr) or titanium 
(Ti) to the thickness of about 0.01/im degree by sputtering 
on the Cu board 11 (Cr layer (or Ti layer) 13) , and further 
depositing Cu thereon with the thickness of about 0.1 Mm by 
sputtering (Cu layer 14) . The Cr layer 13 works as such an 
adhesive layer improving the adhesion with the layers of 
top and bottom. As will be described later, it also 
function as the stopper layer that stops the etching at the 
time of etching removal of the Cu board 11. Also, the metal 
film 12 (especially the Cu layer 14) work as the current 
feeding layer of electrolytic plating process, which is 
needed in the later process at the time of forming the pad 
or interconnection pattern . 

(0026) In the next process, the pad 15 for the 
semiconductor device, to which the electrode terminal 52 of 
the semiconductor device 51 is finally connected, is formed 
on the metal film 12 (see Figure 2 (b) ) . More specifically, 
a photosensitive resist such as a dry film etc. is formed 
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on metal film 12, and exposure and development (patterning 
of the resist) is conducted in conformity of the form of 
the pad 15 for the semiconductor device. With this, the 
metal film 12 is exposed for the part that forms pad 15 for 
the semiconductor device. After this, the pad 15 for the 
semiconductor device of Cu is formed to the thickness of 
about 10 Mm by conducting electrolytic plating of Cu by 
feeding current from the current feeding layer (metal film 
12) while using the patterned resist as the mask. 
(0027) 

At the. time of formation of the pad 15 for the 
semiconductor device, it is possible to conduct solder 
plating such as tin-silver (Sn-Ag) plating in place of the 
electrolytic plating. In this case, the necessity of pre- 
soldering to the pad. 15 for the semiconductor device is 
eliminated at the time of mounting the semiconductor device, 
and the cost and the number of steps are reduced. In the 
next step, a thermosetting resin (for example, 
thermosetting polyimide resin, epoxy resin, phenol resin, 
polyphenylene ether (PPE) , etc.) is applied to the 
thickness of about 25/im by a screen printing so as to 
cover the pad 15 for the semiconductor device and also the 
metal film 12 (see Figure 2 (c) ) .As a result bf curing by 
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heat, the insulation layer 16 is formed. 
(0028) 

Although the resin of thermosetting is used as 
the material that forms the insulation layer 16 in this 
process, it is possible to use a photosensitive resin 
instead of this . In the next process (see Figure 2 (d) ) , a 
via hole 17 is formed in the insulation layer 16 for the 
part corresponding to the position of pad 15 for the 
semiconductor device on the metal film 12 by a drilling 
process conducted by laser, such that the via hole has a 
form of truncated cone shape. Thus, the via- holes 17 are 
formed such that the area opened at the surface of 
insulation layer 16 is larger than the base area defined by 
the surface of the pad 15 for the semiconductor device. A 
YAG laser, an excimer laser or a C02 laser may be used for 
the laser. 
(0029) 

In this process, the via-hole 17 is formed by 
the drilling process by the laser, while it is possible to 
conduct etching in place of this processing. In the case a 
photosensitive resin is. used as the material that forms 
insulation layer 16, the via-hole 17 can be formed by 
photolithography. In the next process, Cu is deposited by 
sputtering (see Figure 3 (a) ) to form a thin Cu film 18 so 
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as to cover the inner wall of the via-hole 17 (see Figure 2 
(d) ) and also the surface. of the insulation layer 16. 
(0030) 

In the next process (see Figure 3(b)) , the Cu 
layer 19 is formed on the thin Cu film 18 to the thickness 
of the degree to bury the via-hole by conducting 
electrolytic plating of Cu while using the thin Cu film 18 
as the current feeding layer. As a result, a slight 
depression 20 is produced on the surface of the Cu layer 19 
in the part corresponding to the position of the via-hole 
as shown in the drawing. Thus, uneven part remains on the 
surface of Cu layer 19. 
(0031) 

In the next process (see Figure 3 (c) ) , the 
uneven part of the surface of Cu layer 19 is planarized by 
mechanical polishing, and the like, and thereafter, 
leveling (removal of the surface part of the Cu layer 19) 
is conducted, by wet etching until the surface of insulation 
layer 16 is exposed. With this, the edge surfaces 21 of the 
interlayer connection part (buried via) in which the via- 
hole is filled with Cu , is formed at the same level as the 
surface of insulation layer 16. is formed as shown in the 
drawing. 
(0032) 
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In the next process (see Figure 3 (d) ) , a Cu layer is 
formed to the thickness of about 10/*m on the edge surfaces 
of the interlayer connection part 21 (buried via) and also 
the insulation layer 16b by electrolytic plating of Cu by 
feeding current from the current feeding layer (metal film 
12). Thereafter, the conductor layer 22 patterned by 
photolithography is formed similarly to the process of 
Figure 2 (b) . This conductor layer 22 partly constitutes 
the pad 22a and also the power supply interconnection 
pattern 22b constituting one of the electrodes sandwiching 
the high dielectric layer 23 of the capacitor part. 
(0033) 

In the next process (see Figure 4(a)), the high 
dielectric layer 23 of the capacitor part is formed to the 
thickness of about 5 Mm on the interconnection pattern 22b 
for the power supply. More specifically, a resin paste 
containing inorganic filler having the dielectric constant 
of 20 or more is screen printed or applied. Or 
alternatively, a photosensitive resin paste or a resin film 
(half cured state) including inorganic filler of the 
dielectric constant of 20 or more is applied or stacked 
uniformly. Thereafter, the exposure and development is 
conducted for patterning the resin layer. In the example of 
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the drawing, the high dielectric layer 23 is shown thickly 
in comparison with the interconnection pattern 22b for the 
power supply so that the characteristic feature of the 
present invention can be seen. 
(0034) 

In the next process (see Figure 4 (b) ) , the 
insulation layer 24 is formed around the capacitor part to 
the same level as the surface of high dielectric layer 23 
of the capacitor part. Thus, planarization is conducted so 
that the difference in level does not result with regard to 
the high dielectric layer 23. For example, the insulation 
layer 24 can be formed by applying a resin paste by the 
screen printing. In the next process (see Figure 4 (c) ) , a 
Cu layer is formed to the thickness of about 10 Mm by 
conducting electrolytic plating of Cu by the current fed 
from the current feeding layer (metal film 12) on the high 
dielectric layer 23 and also on the insulation layer 24. 
Further, similarly to the processing conducted in the 
process of Figure 2 (b) , the conductor layer 25 patterned 
by photolithography process is formed. 

This conductor layer 25 constitutes partially the pad 25a 
and also the interconnection pattern 2 5b for grounding 
constituting the other of the electrodes sandwiching the 
high dielectric layer 23 of the capacitor part is. 
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(0035) 

With this, the capacitor. part (22b, 23,25b) 
constituting the feature of the present invention is 
accommodated into the substrate 10 with a particular 
thickness and a particular dielectric constant. In the next 
process (see Figure 5(a)), the processing conducted with 
the process of Figure 2(c) - Figure 3 (d) is repeated, and 
an intermediate body 10a of the build-up multilayer 
substrate is obtained by gradually forming the layers from 
the semiconductor device installation layer side toward the 
external connection terminal jointing layer side (in the 
example of the drawing, in the direction from the lower 
side toward upper side) . 
(0036) 

As shown in the drawing, a Cu board 11 is fit 
to one of the surfaces of the intermediate body 10a via the 
metal film 12 in the semiconductor device mounting surface 
on which the pads 15 for the semiconductor device are 
formed. The other of the surfaces of the intermediate body 
10a is formed with the pad 31a for the external connection 
terminal. Here, the Cu board 11 facilitates the handling of 
the conveyance etc. of the intermediate body 10a etc., 
besides. the role as the reinforcement board of the 
intermediate body 10a. 
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(0037) 

In the last process (see Figure 5 (b) ) , the Cu 
board 11 and also the metal film 12 are removed from the 
part corresponding to the region where the semiconductor 
device is mounted by the etching such that the 
semiconductor device mounting surface is exposed. The 
processing for this is carried out as follows. First, a 
photosensitive resist (not shown), is formed on the Cu board 
11. Furthermore the patterning of the resist is conducted 
in conformity with the form of the part corresponding to 
the region where the semiconductor device is mounted. With 
this, the pertinent part of the Cu board 11 is exposed. 
Thereafter, the exposed Cu board 11 is removed by an 
etching liquid that dissolves only Cu . Thereby, it is 
difficult to control the completion time of the etching of 
the Cu board 11 rigidly. However, the Cr layer 13 forming a 
part of the metal film 12 functions as a stopper layer (see 
Figure 2(a)) mentioned above, it is possible to prevented 
the pad 15 for the semiconductor device being etched 
further at the time the etching of the Cu board 11 is 
completed. 
(0038) 

Next, the Cr layer 13 of the metal film 12 is 
removed by the etching liquid that dissolves only Cr. 
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Further, the Cu layer 14 of the metal film 12 is removed 
furthermore by the etching liquid that dissolves only Cu. 
With thus, the semiconductor device mounting surface is 
exposed. It may seem that inconvenience results when the Cu 
layer 14 of the metal film 12 is removed by the etching 
liquid that dissolves Cu because Cu that constitutes the 
pad 15 for the semiconductor device is removed similarly. 
However, the film thickness of the pad 15 for the 
semiconductor device is about 10 Mm, while the film 
thickness of the Cu layer 14 is about 0.1 Mm as mentioned 
above. Because of this, this does not become a substantial 
problem. 
(0039) 

As a result of the aforementioned etching 
processing, the Cu board 11a and also the metal film 12a 
remains on the side of the semiconductor device mounting 
surface of the intermediate body 10a in a frame-like state 
along the rim. This Cu board 11a works as the reinforcement 
board, in other words , stiff ener of the build-up multilayer 
substrate 10. Further, the solder resist layer 40 of the 
photosensitive nature is formed to the external connection 
terminal jointing surface. Further, exposure and 
development (patterning of the solder resist layer) is 



15 



conducted in conformity with the form of the pad 31a for 
the external connection terminal , and an opening is formed 
in the solder resist layer 40 for the part corresponding to 
the region of the pad 31a for the external connection 
terminal. With this, the pad 31a for the external 
connection terminal is exposed. On the other hand, the 
external connection terminal jointing surface of other 
parts are covered by the solder resist layer 40. This 
solder resist layer 40 works as the protection film of the 
build-up multilayer substrate 10 . 
(0040) 

By the aforementioned process, it becomes 
possible to obtain the build-up multilayer substrate 10 
shown in Figure 1. In this embodiment, an organic resin is 
used as the material constituting the insulation layer. 
Because of this, it is desirable that the process 
temperature is as low as possible. It is desirable to use 
the process temperature below 200°C When the build-up 
multilayer substrate 10 of this embodiment is to be mounted 
on other printed circuit substrate such as a mother, board 
etc., the mounting is achieved via the solder balls 50 that 
attached to the side of the external connection terminal 
jointing surface. Thus, the connection of the build-up 
multilayer substrate 10 to other printed circuit substrate 
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such as a mother board etc. is conducted by attaching the 
solder balls 50 to the pads 31a for the external connection 
terminal exposed from the substrate 10 by ref lowing. 
Thereafter, the solder balls 50 are attached to the pads of 
other printed circuit substrate by causing ref lowing. 
Similarly, mounting of the semiconductor device 51 on the 
build-up multilayer substrate 10 is conducted by connecting 
the both by attaching the electrode terminals (solder ball) 
52 of the semiconductor device 51 to the corresponding pads 
15 for the semiconductor device of the build-up multilayer 
substrate 10 corresponds by causing ref lowing. 
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a. [0012] 

[0007] fct, ^sw«jaK:»fflr<5fc©K. [■*■*#**•*&*©*»] ±Mbfcfie5t5S*i5©iim 

^iEiMrtdMi. (^sortSTi.) ztjwa n. .wEE»^^->iB**WE*iBJB**a-r*e7'- 

^nn^. -E-©atfi&©— em* ^jx.«#5S¥io- . jjN-r-;ncioT®s;«jfcS5^snTv^#)iE^»S[c 

9 3 2 4 6**ii*CH*S*lT^*. £©&«KW*3 40 *3V>T, «lffl(0fi«/^->ty7> KfflOi»/W 

nfcawcii, *jBE«WErtK*3fe«a±©Jt««» ->t©nufci**nT^*«»©»iBJi*«, »a««io 

a. fot, f y >f >f SttRl/fc ^ffl©E*/^->£ttE«Sffl©E*At*->Xttif 

flEJfcC^gEIM&IRCtt^T. E«^^->©5l*iaL 7>Hffl©E«^*->i:©MK«l*tiT^*a»©» 

ii*«#»i:«<t*ut.*«T#. mm. ■&zfm*m<DSW<?->mz**nTto&wto 

*JiE**SK:rtftS*iT^*©1?»*±ff4:bT/hS! ©Willi *«. J»S*» 1 0um«t D t>#< . fL*?tN'GMR 

<£RtfliSft;£0 •&;!<!: «^JB «fc 0 i fcfit^S^S:=ft-T-5*«t»JS*> 5&.*fiW 

[0 0 0 8] '«#0T?a*'c£*tt«fcT**ME**«#««Sn 
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[0013] *mm\z&%&m&m&mz&n\£ : mm 

tt/t * - >i)Wf$Li£ nizm&m t ©o \zmmmwm ( n 
>^>t>-SB©i5i«#jf) jWRt*6ViTt>«©"e, 

jttmxv>gMt* <-«»::»«* t*tfn-cv» 

«£-Ktt2 0EH±) £fcoT, itftJW»< (10j»mK 
T) fricSnt^SOT. 3>-x>1i-g&©3 1 -Vt>':$'> 

*£ffi#MC*#<T5;i.i:#T;£. =?iiv7 y yyw& 10 

[0 0 14] «4fflOE«/^->*«»)«Sftfc 

nfc^#Jf F^tchi/ ±fBa>x>^©sJi®#B (SfeSI 
Mitm) «t0t)«^SItl^S:*>t3fiSI*flc)B* t Jt»WJP ' 
< (lOjtmiOfedO ^fiRsnx^^ro-e. d©g& 

tc£ott®'£ llaWMM^f nx h-^yfXOif 20 

>©«&©*■&&£) *»ffi-ract*»T? 

[0015] c0j;5tc*fgHjtc e knji, {t^asE"** 
ox h-^y-fx©^^ msi^-r >©m&©£»^£ 

t?#*©t. *#jiE**«ic**sns¥iwwiH t © 

mnB&iz&tut* mnn$->i)mtfLisKK.m&mtf 
*fcit^bt*ifc»«s n. ffieett/t * - > ma* 

&^T^5^BBB&StR©— ^©H^v Jf«^n^¥ 

ants*? ©«**¥ tsman* ^nw*:*^ # 

■KOWJHJI«M^*dE'r«IKlc. «wh©b*/x*— 
>&*tr#(*:Jifc^9>Kffl©EII^^->*-&tH»# 40 
ll£©IB©WiiJI&. JPSj&U 0 jim&TT. B.^* 

ioTMt^ ^ t «:«p«t-r**JiEii«*«©»a* 
j£*««#sn*. 50 



[0 0 16] *5§^©ffi©J^ffi^J:tia, ±i£ 

Tt6 0~T7] 

i%B^omm<Dmm] m i «#fE9§©— sdsjgfi^-s 

k*;l/K7>y^SS»*«©^?r^l-fcfe©T*-5. 

**»»»© t: ;p h 7 ? X#Jf iESias ion 

(Cu) <DMWm K 1 5, 2 2 a, 2 5 

a, 2 7 a, 2 9 a, 3 1a. > 2 2 

b, 2 5b, 2 7, 2 9, 3.1) .3B^TWttlli^&A:«fB 
iiU116, 2 4. 2 6, 2 8, 3 0 ^^LT^iCfSl 
■£nfc*>©T?&0, fit, 3>^>-y-gE (2 2 b, 2 
3, 2 5 b) ^^0DiST?lO#SfflSI*$*t>^T. 

ski 0Krts-snT^*it*4**t-r**>©Tr* 

-5. 

[o o i 8] m-cpjg-r-5<j;5tc. a >5 r >-y-s?^fiS; 
2 o u±<ommy-< ^-*m^nk.mm.mm^^fs.^ 

©«««. ^-oD±Tic^n^n^j«$nfc«iiffl©iB» 

/t?->2 2 bS-&t5 , ^»2 2 <h^>Hffl©EIS/1 
2 5b^SfI2 5 <hCJ;t>T#lJ&Stl"C^ 

[0 0 19] Sfc. ««flI©B*At$'->2 2 bX«^ 
^> Hffl©SE^A'^->2 5 b £-£tf «#Jf 2 2, 2 5 
iM#ffl©ia^^->^^« : ^ 15,27 <t©fSi 

»c**nT^«i«iiJi («6»®i6, 2 6) . nxtm* 
m(Dmm^^->^tsmwm2 r, 29. '3iwk:« 

*n-CH*»IBJi (I6&S2 8, 3 0) tt» JP$*U 0 
tfmiDt))?<. ja.oa>x>+hg&©i8S^m#Jf 2 3£ 

[0 0 2 0] ffin*&W2 0EA_h©*l^7-C ^— (l^m 

i/^tl, jflCtt^D^A-f hSMgigW-fe^S >v^«) 
**«fflV>6n«. Iffltl/ttt, BaTiO, - PZ 
T. SrTiO, m&mVfZZLLtf-CZZ. CtXf.it 
mreiS©fc©£ffll'*£ »^ 

iTO*tbTSrTiO, &ffl^3i§-S\ ^^tcfe 

i,>T6 0 ox:^±<Dm^tum-^ imm&,±<Dmm^n^ 

[0 0 2 1] a >^>-y-^©i§5ijim*l 2 3 

xJU (ppe) . -i" 5 K«ut**rra»lB. 7;v^^> 

m&M (ifS^1 6, 2 6, 2 8, 3 0) SrfltJ&TS* 

mmmz^xh. m^k<omm^vtm\zm^ z twu 



( 

7 

[0 0 2 2] 2 4«3>x>D-BBc0ig^i*#g2 

gffi^ss i o (D—jjommffi&mffiT&eiMtvT 

ffluetl, «fflltt¥#ftif lilt t til' 1 ?>ft 

utmmrmny K3i a*»«sft. nasfti**^^ 

X hJ14 0 #»J*SnTV»*. ftWMMHHS/ty h* 3 

yty h* 1 5#»J«'S*U '-tO»tHbfc«»*l»^T. A 
'•MWRl 2 a5«fitLT©Cufil 1 atfJBAS 

5C*IjSl OfcSfiStlSt****!!*? (^ >0 
5 lattJHH: (tt*/K#— ;W .5 2'#jMl4tl5J:5 

[0 0 2 3] Sttf 1 6, 2 4, 2 6. 2 

8, 3 0©IffiCf^nfcCu©«fl:l (A'VKXU 

a&iA#-tf7j 0^ffi*t)OSIH»««2 1, 3 2-37 

s^bT*flswKtt«anr^*. #*»e^©k';uF 

St* (Hif 1 1-64 2 4 8^) fCStJViTf^S-r 5 

#nf«»»*snfcnaw«WHF**ji uintso) © 

[0 0 2 4] lffl©IiT?tt. (0 2 ( a ) # 

Mm^O. 5mmgg©CuSl l^ffltU :©Cu 
^ 1 1 CD— 1 2 ^^fi£-r?>. &*3. C 
u«Kft;lT, Xf>UX (SUS) mW. J $>T)lS.=.0 
A (Al) fi<S£ffll/>T ! fe«J:^. 2ZMI8.-? 
•5®j©C ufi 1 1 CD^ffiCD^Sl^ (Ra) f£0. 
maTtfeSCt^b^. fcb¥i3ffl£ (Ra) # 
0. I tfmS:ix5i^lJ, 0. ltfm£tTt^<t3 
(CCulSl l©&JgiH®ll 2C0}gfi£ffi»CW«S:Jifi-r^<t 
jWf£bv>. 

[0 0 2 5] 1 2 tt. 0^©«fc B^ifi^ 

. <E>&0. #*»£&-CteCut£l 1CD±(C^DA (C 
r) Xtt^^> (T i ) Sr^/W^ U >tf\z£. 0JS$ 
0. 0 1 MmgffilC (CrI (XttTil) 1' 
3) , 5g(C^C9±CCui&7.A"-y^'J >^C e k0Jl$ 
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o. i ummm\zmm^m> (cue 14) ^ticto 

MSns. CriUli *-©±T©jg<t©S£»tt£ 

112 (ftfcCugl 4) »i. ICIgT^yK^EH 
/1*->£^J&T£f£C&g&«»#o#&JI©fci£© 

if&ms<»:bT«jirra. 

[0 0 2 6] *«DIfTI4 (02 (b) #180 . &Jg» 

10 ii 2 ©xtc, 5 1 ©«gjts?- 5 2 

#*«sn*¥#**f v f 1 5 s»j«-r*. 

ftT&H?¥Bll 2©XK K^-f 7-<;l/A^©!^ 
fttt©l^X h£J£l5£U MfcaMHfrSlFf fli/tv H 1 5 

(D&mzvto&sizmytRzfmm iw^vo/v?-- 
>if) ^mttmrmrty k 1 5 

©&M»§ll 2£®iiJ3i±fc&. (&JR&ISI1 
2) ^6©S&^C<fc3Cu©«g?«>-pi*{Cci:0. r\9— 

-ypzntcuvT, h^K^\z\^xcnao^mwmT 

m/t-y h* 1 szmz 1 0 Mmg^tC}g*£-r-5. 

20 [0 0 2 7 ] frii, ¥«fMR7ffl/tgr HI 5 (DMfiUzm 
b. m#?«>o#C9ft*5?)tC, MAtf®-® (Sn-A 
g) tb-D^m^^Affcib-D^^n^T'b^. £©»•& 

1 5^C07 p, Jy^^cOi^M*%<^0> :3Xh<hXf&© 
mMtC^-r-SCt^T^-So ^COXgTtt (0 2 

(c) mm) . *s*ifi/vv Ki 5K^i$n 

2Sra5J:5tcl^®{b14cD»J!M (#JA«» gi$Ift;§!©tf 
ij<5h*fl, X#*v<SMB> 7xy-;UMJlM. #U7 
iZU>X-f^ (PPE) SrX^U— >^»J('J: 

30 di^ 2 5 ummm\zmizv. w.\zmmtzi£T&mm 

1 6 4»*t«. 

[0 0 2 8] ft43. C©XgT«*feB:)I 1 6 S^f* 
tJWtbT^S-fbttW^JlSrfflV^TV^di, iinCtt*. 
T, J&3fc«i©8fJlgS:JfiV>T'bJ;U. ^COXg-Cte (0 2 

(d) . u— v\z&.z>?mrt® ! mz&v). &mn 
mi 2 ±<D*m#% : ?-mrty h* 1 5 <DQrw.\zzifc-? 

#©*6ig:Ji 1 6lCk*7 • *s-;H 7 £RSi-&«»C}8Mirr 

mftttm/ly K 1 5coffilc<koT«^SnS)Sfficot5 
40 «J:DfeA^<fe^«fc5lcfT • i^-;H 7 ^^-T 
■5o U— tft bTtt, Y AG U— *f. It->71'- tfX 

[0 0 2 9] dCDXg-mt'T • ;H 7SrU 

— tfjct-snw^stcfco^BEbx^s**, *^*«a 

1 6 4Mt5«»<b bT^TtttcomiHSrffl 
tt, 7* HJV^77^l:±0t*7 • ;H 7*Pl£ 
nui*ST§5. ^<DXmX'\t (0 3 (a) . 
tf7-*HH7 (0 2 (d) #89) CDF»gliSS.c;Sfii» 
SO II 6©ai415<t5i:CuS7/V^'J >^IC«k0 
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[0030] A^igTii (S3 (b) mm) 

Cuil80±C> J10»IttCuBl8S:»iltL 

TCu©fi#»o*iCcfc!K tf7 • *— ;w**»i&jrS. 

*0**i:CuI19S»J«tS. £<D*S*. 0^;tf>£ 
5 tC> tfT • *— ;KOffillK»JSf uJi 1 9 

oS»:»fti^2 0Wf^.oiO, Cuii9 

[0 0 3 1] #<Z)XgTt4 (0 3 (c) #RB) > Cui 
HI 6(DSIS^gttl'r^STl/^ , J >^ (Cull 9<D 

\z. MT' *-;Prt«ccu***aianT*rtanfcJBiB 

[0 0 3 2] #C<&Xg-?tt (0 3 (d) #RR) . SMS 

fc, J&«S, (&JB»ffi£l 2) *>6©««fcJ:aCu<0« 
#?#o#l£ei:D. »3 10/imiai:Cui*f«bfc 20 
0 2 (b) OX8"Cffofcfflai:raSI^UT, :7* 

»J*-T*. 2tt, »»»K/^H2 2 a£ 

*U«-r«i*lc, a>x>1*8B<Bi«R«#J12 3&tttr 
— ^OWSt&SWfflOEH^^ — > 2 2b SrfllJfc-r 
<5. 

[0 0 3 3 ] *©IgTtt (0.4 (a) , ^iSffl 

©■MLT^ — >2 2 b±fc, 3 >^>itgBC0iS^m^S 
2 3S»S'5Mmi«l:»rttS. JUM9fc*ttfcbT 
"ft, R**«S2 0K-h©««7-f^-**^«HB^- 30 
XhSr^^U->H3MJcJ:0a*t* *W4, 8f9 

SrA^-->^*T 3* ft*. 0^<£>0«Tt4. #3603 
**t«t<*na*3Ki«*ffl©K»^^->2 2 bJCtt; 

s<mmm&m2 3<o#&jp«>K:^bTv>*. 

[0 0 3 4] (04 (b) #fiB) . 

fcJ;9ttrr*£&^»JfcStt»*. *©.XST?J4 (0 
4 (c.) #!H) . *««#Ji2 3&«»»Ji2 4©± 

ic, j&UJi (^11112) *6©»ti:«k5Cufl)« 
#*o#K:cfc?K iSlO/imiKlcCulSMb* 
JEir0 2 (b) COXST^o^cfiaStl^mtCUT, 37 ^ 
h U V^77-f £<fc 0/^-->^Snfcl»i 25^ 
Mt^). C^*i2 514, «#«K:/t? H25a* 
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[0 035] z:n\z£-DT. #3£W<D¥fWL*:tet^> ; f 

>DrVt (2 2 b, 2 3, 2 5 b) tf«f)|(D»STlO!ft 

«OIfiT?B (0 5 (a) MR) > 0 2 (c) -0 3 
(d) '©XSTfT ofc»«*«*liD«U 

TJ4±«*>6T«!l«C|pl^'5*l&lO J«*#Jift»J*"r* 
^<hT> K 7 7 ^IE«S«0*f B W 1 0 a . 

[0 0 3 6] 0^(7)ct5(C. »Sttfc*lH#l 0 a<D — 

i5<Dm\z\z, *m&M?m/*y k i 5#ra« <*n&¥* 

tgi[l:'Mm 1 2 t*l/TC ufi 1 laW**" 

ffl/VyH3 1a^*J*SnW5, CuSll 
.»4, tlBftl 0 a«©lM«tl/T©aa**fctt* 

[O'O 3 7] *»(BXfiT« (0 5 (b) #B8) , 5te"T . 
*«#<DCu«"l lK^IffRl 2*»*U 

frW ^l£g&#cDCu«l l*«UJS*fc«, Cu^ 

if*. -C0^> Cufill<OXyf>^7Rf«* 
K«tc«3^-rsc < tt4B»T*S. b#>b, ±5nbfcck 
^CCuSl l©X!y^>y<DIRk:A«aHRl 2 CO— BE 
T'&SC r SI 3^hy/^itl/tilBn©T (0 
2 ( a ) #03) , C.ufil lCDX^^>^t^TbfcBS 
K^MM**^/^ H 1 5#5£lCXy^>^£n£(E>£ 

[0 0 3 8] *^T% C r C0<^£ig^TX^>^?£K: 
iD4iilRl20CrI13*R5gU SEKCuO* 
*8*tx^f>^«i:«fc0 4I»Ri 2 0Cuil 4 

&<> frfi. cu*«*-rx^?->if«K:ck"DA«i»fili- 

2©Cu«14SBlilfc^ *»#*Tffl/tyF15 

kji.tl*^ ^aib^^^^cuH i 4<Dmm\zo. 1 

[0 0 3. 9] Hk±<DX.y*>tf%lW\Z&Q. tpmftl 0 

a (D^mfcmT&mmmT+mmzfe^ xwmz cusi 

1 aK^SIll 2 a^SStSc ^^Cuil 1 a 
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\Z.&%>&.<F>V)),#Vi?7. hH4 OSrJgj&U JESSES: 
H 3 1 a©^«Kft?«£5tc®ftRtfgi«! 

x hB4 ocMP»*»j*"r*. -tiicioT> 

Mfffl^>3 1 atfSffiU te»&#©*VBB8^ai 
fS^VJ^l'^ Ml 4 OfcioTS^nfedt 

mm&mw. i o ©««K<t bxtsfgt-s., 10 

CO 0 4 0] EUKDIfiKJcO. 01 th>K7i; 
7&W8MW6l 1 0 £#3 £ tan?**. 

AWstK *mM&m<D¥)v\tTv7&Mmmmw. 1 

0 Sr-Vlf-Jl?- FSProffcCD^U > hSB«S«lC««-r-5 

S« 1 0 t^+f-tf— H^Offiro^U > hS2i&*&<£>& 20 

3 1 a Jt»CttA>^:3H— -0-5 0?rU.7D-^J;0S«L>fc 
tt^-;P5 0$:ftliroyj>KE«S«»M^t - 

1 £}§*ef 5 BSC*. M#H«9gMi«» 5 1 

1 0 ©ttlST***^*^ JB>* v H 1 5 ±»CJ 7 

■ n — k «t o aarr * £ .t -g^feng^ . . . : -. .. . 
[oo4i] u±mw Ltc j: 5 *m&mmiz&2>v 30 

mm<Dmwt*->2 2 b**^fiEsnfc##S2 2 

^> HfflCOE^A^ — >2 5 b*^fi£$nfc«{t:S2 5 

t'oracsssssttji 2 3 attain, z,<D-&mmi$-& 2 

3*, 2 0tt±fflS^Si*SfeoT, 5jimlSi:i 
< JEM£LT^3<DT\ a>5 f >-y-gg (22b, 23, 2 
5 b) <&**/V>^>X£«2tl$tC:fc£<T£C<ha<T- 

[0 0 4 2] OTffld5S«/W->««»l8Shfc 40 

#^115, 2 7 t«jBfflXtty5>Hffl©E»^^- 
>*«MSnfc»M2 2, 2 5tOB. RtfWfflC. 
EJ»yX^->*t»ri6S*lfcl»#)i2 7, 2 9, 3 1P^(C ^ 
tt, &3f«#@2 3 JcOfcffi^gSfMSfcfcoesmttJS 
1 6, 2 6, 2 8, 3 OrtU 0 MmJ;9 fe/P<0fi£2.n 

#S2rffl»«llC/J\$<-r-5C«i:^-C#^o cntCck-p 

ffi-rz>z.ttf-ezz. so 
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[0 0 4 3] z\<D£.?\z, mWMM^fuT.h — i; ;<i 

BE^sffi i o K^rr*****? 5 1 «t«»f^-r« 

[0 0 4 4] T£t*>^, '&&<D\i)\,YTV7m\Z&2>& 

jmeaste-ct*. nawttsm^tt^iB^^ritsnfc^i-a 

[0045] z.tuzttv*mffiMm~cte.. mmommm 
f?ii\zm<Dj]fa\zLT^z><D'?. ¥mftm^-mmm\3.m 
mzMi$.i<nzz.£\zi3.r), ^(D^oizmm^m'f-m 

wimzBffc-ztizKut&mffiT 
g^itu *n$ixizmmvitm<Dwtb<D&w&&\,-f 
Ti/^*«, — «fc^»«s««H ! - (tt/ufc*#-)W ©tM- 

Xtt^^^^wm®^ («A,Z£#-JW) cD^-tufct) 

[0 0 4 6] 0 3 (c) tC^t-^^tCS^^SS 

21$, t'7 • Jl/rttCC u ^^UT^fiEUfc^* 

^gB^«^S-&®©¥fi145r|6l±$-&S d 

j&»*>**li6tt. ^SEiMSfffl/'!'^ F3 1 atc^ 
$t^-5K^/t*#-;^5 o ©>i>lfcfl:*«Jt^, ^SP^SST 

mzmmx'&z. 

[0 0 4 7] 2*>\Z, uy? 
§2 3<D±42*!&mzifcVTmz.Z>Z. £X*<D®m.& 

&w,\zwm.-tz>z\£.ifix-%z>c»x-. %m<n£.oizmmv> 

•y-gB (22b, 23. 25b) Sr^-r^Xgtt^BSa 

icit-<T, TMo^mmit^M^z.^x^. 
[0 0 4 8] $etc, &mmm&m U*v*—i?) 10 

«^5:^bfc:feCDT*-5o t*;l/ H7 y X*^Sig^ 

100 ic43t/>x, 101 liBa^HSSro^-xt^s 
JP^O. 4mmgJ*©3 7'SS ^f?X-X# 
*->»Il«^«. ^^XBT CfX-y-l/l- = K- MJ7 
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S»JB7^^A«) • 10 2I437»*10 1K»«3 
ifK<tO«*Snfc»#Ji (AW F 1 0 2 a*fttf) , 

i.o 3\zxfr-*-Mzftm2ntc®m mmm * i 

0 4J4E»*«<0 2Jia«:*tiK"r*ffS 3 0 //migO 
l»Ji£bT©#HMr 1 0 5«^jigBl 0 4IC«fi6S 
4afct:7 • 10 6 ttf7 • 1 0 5 OrtM 

nfc*SWI (^ K 1 0 6 a Sr^tf) ,10 7 J4SE&S 10 

£«/&T£iS2 3 0m mg*0D*&i&B t bT 
fcfiMgB, 1 0 8 tt»HlH 1 0 7 l:M3nfelf7 • * 

— i o"9tttfT • ;n o s^rtfis^a&TWiB 

^5>Vffl<DE»^*— ■ >1 0 9 b&StS) : 11014 

SSfSttJf (fiHBB) > 11 l«a>^>^B60i6^« 
#11 l o t©Bi:ai^4t&^-ck5i:tSfc6l:3 

1 1 2ummmi 1 ir# 1 0 7(c^^n^t*T • * 

113 tttf 7 • 1 1 2 <BrtH£'&a&T»iB 

11 1 io±ic^^-->^Jc<kO»fiEShfc*flc» 

:(/VyH113at, 3>^>1*^(7)ffi;£<7)«ffi£&£ 
«fiJ8©E»^*->l 1 3 b^Wfr) , 114ttSB« 
Ifi©±«041l6iSfSiS 3 0 ^mlSOfet 
B<hbTO>«tJ!gB> 1 l 5*4«tJi§Sl 1 4RZfl 1 HZ 

«fiK$n&a»5i*t*7, 1 1 6 1 1 4 tcfl2f& 

$n^:Sfi6^^t*7> 1 1 7 ttE*ftS«coTffl0>#lllE 
1 0 7 nfcffl»&*bT7/ 1 1 8l48a6&^t: 30 

7115, 1 1 e\zmm^n^^o\z^mi^m^mmm 
±\zrt*-->#\z&J0Mj&2ntcm»m i^m&m? 

ffl/Vy K 1 1 8 a£<&ir) > 1 1 9tt«»i&*lf7 1 1 
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